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INTRODUCTION
Initial work highlights that managerial overconfidence often leads to sub-optimal corporate financial decisions (e.g., Malmendier and Tate, 2005; .0 F0 F 1 In contrast, some behavioural finance theories (Shefrin, 2007; Hackbarth, 2009) suggest that managerial overconfidence can have a positive impact by reducing agency problems (e.g. debt overhang or underinvestment problem). However, empirical analysis supporting a positive impact of overconfidence is limited.1 F1 F 2 We fill this gap by examining debt maturity decision and providing evidence that managerial overconfidence significantly increases debt maturity. This is in line with managerial overconfidence mitigating the agency costs of long-term debt, namely the underinvestment problem (Myers, 1977) .2 F2 F 3 An important policy implication of our finding is that the presence of overconfident managers may give firms freedom to choose their debt maturity structure instead of relying heavily on short-term debt as a mechanism to alleviate the underinvestment problem (see Barclay and Smith, 1995) .
Given that debt maturity structure is an important element of the corporate financing strategy pursued by managers to influence their firms' cost of capital (e.g., Baker, Greenwood, and Wurgler, 2003) , it is important to determine whether overconfident managers' tendency to underestimate risks associated with their firms' future prospects affect debt maturity. More specifically, our study is motivated by two strands of literature. On one hand, the behavioural finance literature suggests that managerial overconfidence can mitigate some agency problems including the underinvestment problem (Hackbarth, 2009 ). On the other hand, it is well established that agency problems are apparent in the debt maturity setting and that, for example, shortening debt maturity may reduce the underinvestment problem (e.g., Barnea et al., 1980) . Combining these two strands of literature, it is plausible that a particular agency problem is the underlying channel through which managerial overconfidence affects debt maturity. This is the first study that examines the overconfidence-debt maturity relation from an agency perspective. We augment the emergent literature on the link between 1 The managerial overconfidence literature builds upon an important finding in the psychological studies that people tend to be overconfident (Taylor and Brown, 1988) . Overconfident people may overestimate their own abilities, the precision of their knowledge/information and the probabilities of good outcomes. In finance, Roll (1986) highlighted the significance of managerial overconfidence (i.e. hubris) in mergers and acquisitions decisions. More recently, Tate (2005, 2008) document that managerial overconfidence may lead to value-destroying corporate investments. 2 Overconfidence can benefit shareholders because overconfident CEOs are better innovators (Hirshleifer et al., 2012) . 3 The underinvestment problem arises when managers forgo good investment opportunities that increase the firm value but not the value of their shareholders (Myers, 1977) .
managerial overconfidence and debt maturity in four ways.
First, we develop a new hypothesis that managerial overconfidence increases debt maturity. This is in contrast to two previous studies. Landier and Thesmar (2009) show that overconfident managers rely on short-term debt in order to benefit from their overoptimistic beliefs about their firms'
prospects. From the information asymmetry perspective, Huang et al. (2016) argue that managerial overconfidence is associated with perceived information advantage and hypothesize that overconfident managers prefer short-term debt since it is less subject to the perceived mispricing. We contribute to this literature by examining the relation between managerial overconfidence and debt maturity from agency perspectives. Building upon Hackbarth (2009) , we argue that the presence of overconfident managers, who invest earlier and more than their rational counterparts because they underestimate the value of the option-to-wait, alleviates the underinvestment problem that is traditionally considered as a key reason behind firms' reliance on short-term debt. We thus hypothesise that managerial overconfidence increase debt maturity. Our empirical analysis, based on 192 public listed UK firms during 2000-2010, supports this hypothesis.
Second, unlike the existing empirical studies that use time-invariant measures of overconfidence (e.g., Graham et al., 2013) , we examine the impact of various time-varying measures of managerial overconfidence on corporate debt maturity structure. This is important because the overconfidence level of managers is likely to change over time due to the self-attribution bias (SAB), which is defined as the tendency to attribute success (failure) to own ability (external factors) (Miller and Ross, 1975) .
From this perspective, as managers tend to attribute their companies' success to their own abilities, they learn to become overconfident.3 F3 F 4 Consequently, the use of static measures of overconfidence in the literature may be misleading and imprecise. Our empirical analysis addresses this issue by examining the relation between several time-varying measures of managerial overconfidence and debt maturity.
4 Hilary and Hsu (2011) use "endogenous overconfidence" to describe the dynamic self-attribution-induced overconfidence.
It is relevant to note that SAB is usually regarded as a dynamic counterpart of overconfidence (Hirshleifer, 2001 ).
Third, unlike the existing literature on overconfidence and debt maturity that relies primarily on survey-based4 F4 F 5 measures of overconfidence, we employ 'words-based measures', as well as, 'actionbased measures' of managerial overconfidence. Our 'words-based measures' capture "what managers say" and our 'action-based measures' capture "what managers do" and both their words and actions may reflect their overconfident beliefs. As we explain in detail in section 3, our 'words-based measures' are derived using the computational linguistic analysis of the Chairman's Statement in firms' annual reports, while our 'action-based measures' are based upon directors' dealings in their own firms' shares. An additional benefit of our action-based measures is that they enable us to examine whether the identity of the overconfident managers matters. Specifically, we show that the link between debt maturity and overconfidence is primarily due to CEO overconfidence.
Finally, we examine further if the positive overconfidence-debt maturity relation is contingent upon investment opportunities and the level of existing debt. Specifically, our analysis shows that the link between overconfidence and debt maturity is greater for firms with more growth option in their investment opportunities. This is an important finding given that the literature (e.g., Barclay and Smith, 1995) suggests that firms with more growth options rely on short-term debt due to the underinvestment problem. In addition, our findings show that the relation between overconfidence and debt maturity depends on existing leverage. We argue that high leverage may reduce firms' ability to raise new debt, which, in turn, limits the impact of overconfidence on debt maturity decision.
To summarize, this study provides the important new finding that managerial overconfidence, as indicated by their words and trading activities, increases debt maturity. Our further analysis confirms that the channel through which managerial overconfidence increases debt maturity is the underinvestment problem rather than other agency problems (e.g. risk-shifting and overinvestment problems). Our findings are largely robust to alternative measures of debt maturity and overconfidence, and alternative estimation methods. Overall, our study suggests that overconfidence can be a desirable managerial trait in the sense that it mitigates the agency costs of debt.
The rest of the paper proceeds as follows. Section 2 briefly reviews the literature on the standard and behavioural determinants of debt maturity and develops hypotheses. Section 3 describes methodology and data. Section 4 discusses empirical results and section 5 concludes.
RELATED RESEARCH AND HYPOTHESES

The Determinants of Corporate Debt Maturity Structure
Why do some firms raise long-term debt while others rely on short-term debt? Within ModiglianiMiller's perfect capital markets setting, any variation in debt maturity structure is irrelevant to the firm value (Brick and Ravid, 1985) . However, early literature on corporate debt maturity argues that in the presence of various market imperfections, such as information asymmetries and agency problems, short-term debt may be optimal for some firms. For example, building upon Myers (1977) , Barclay and Smith (1995) argue that due to the agency cost of debt 'firm with more growth options in their investment opportunity sets have less long-term debt in their capital structure' (p. 609) because shortterm debt enables managers to undertake investments without transferring benefits to existing debtholders. Within this context, short-term debt acts as a solution to the underinvestment problem. Using market-to-book ratio as a measure of growth options in firms' investment opportunities, Barclay and Smith (1995) find support for the above argument. Overall, the traditional finance literature focuses primarily on various firm characteristics (e.g., firm size, investment opportunities, liquidity, effective tax rate and earnings volatility) and capital market conditions (e.g., term structure and interest rate volatility) to explain variations in corporate debt maturity structure (see Stohs and Mauer, 1996; Johnson, 2003; Barclay et al., 2003; Antoniou et al., 2006) .
In contrast, the 'behavioural corporate finance' literature argues that, besides firm and market characteristics mentioned above, managerial overconfidence5 F5 F 6 is an important determinant of corporate finance and debt maturity (see, e.g., Hackbarth, 2008 Hackbarth, , 2009 Landier and Thesmar, 2009 ). We build 6 The word "overconfidence" has often been used in a broad sense that subsumes several aspects of overconfidence including (1) miscalibration, that is overestimation of the precision of one's knowledge or belief, which leads to narrower confidence interval, (2) better-than-average effect, that is overestimation of one's ability or positive personal attributes, (3) illusion of control, that is overestimation of the control one has over events and outcomes (see Ackert and Deaves (2010) for an overview of various facets of overconfidence). A closely related psychological bias is optimism which makes people overestimate (underestimate) the probability of good (bad) outcomes. However, overconfidence and optimism are often used interchangeably in the finance literature.
upon this recent behavioural corporate finance literature and derive a hypothesis regarding the link between managerial overconfidence and debt maturity.
Hypotheses Development
Managerial overconfidence increases corporate debt maturity
Firm value depends not only on its existing assets but also on the optimal exercise of growth options embedded in its investment opportunities (Myers, 1977) . Myers (1977) shows that in the presence of risky debt, managers may decide not to undertake good investment opportunities because some of the value generated by these investments goes to existing debt-holders. This is the well-known 'underinvestment problem' considered as an agency cost of debt. The underinvestment problem arises because shareholders are unwilling to bear the costs of some investment that only benefits the debtholders and it is assumed that managers maximize the equity value rather than the firm value.
Following Myers (1977) , several studies examine the significance of short-term debt in alleviating the underinvestment problem (e.g., Barnea, et al., 1980) . Specifically, the literature suggests that, due to the underinvestment problem, firms rely on short-term debt that matures 'before an investment option is to be exercised' (Myers, 1977, p. 158) because it reduces managers' incentives to forgo investment opportunities that increase firm value (Barclay and Smith, 1995) .
Managerial overconfidence may play a role in alleviating the underinvestment problem that creates a wedge between debt-holders' and managers' preferences about investment opportunities. We build upon Hackbarth's (2009) model that studies the agency conflicts between bondholders and shareholders in the presence of managerial overconfidence. Hackbarth proposes that overconfident managers tend to invest earlier and more than their rational counterparts. The intuition is that overconfident managers, who have lower perceived uncertainty associated with new projects, underestimate the value of the option-to-wait in order to obtain more information about the project.
This "timing effect", in turn, reduces the underinvestment problem that arises when managers forgo investment that increase firm value but may not increase shareholders' wealth.6 F6 F
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In the traditional finance literature, firms utilise short-term debt in order to alleviate the underinvestment problem. Building upon Hackbarth (2009), we posit that managerial overconfidence increases the degree of congruence between long-term debt-holders' and managers' preferences regarding the decisions to undertake future investment opportunities. This increased congruence in preferences is due to the timing effect that ensures that overconfident managers invest earlier and more than the rational managers (Hackbarth, 2009 ). Thus, overconfident managers make it less important for firms to rely on short-term debt as a mechanism to alleviate the underinvestment problem. In contrast, firms with rational managers, who are likely to underinvest, still have to rely heavily on short-term debt due to the underinvestment problem.
It is important to note that following Hackbarth (2009), we presume that rational debt-holders are able to distinguish between overconfident and rational managers and, in turn, price long-term and short-term debt accordingly. Specifically, rational debt-holders anticipate that the underinvestment problem is more severe in firms with rational managers who value the option-to-wait correctly than firms with overconfident managers. Consequently, potential debt investors are more willing to offer long-term debt to firms with overconfident managers who exhibit greater tendency to undertake future investment opportunities. Within this context, we propose the following hypothesis:
Hypothesis 1: Managerial overconfidence is positively related to debt maturity.
The significance of managers' identity, investment opportunities and leverage
This section highlights the significance of (1) managers' identity, (2) future investment opportunities, and (3) existing debt level in determining the relation between managerial overconfidence and debt maturity structure. Since we contend that the positive relation between overconfidence and debt maturity is due to the underinvestment problem, it is plausible that the director that is most involved in major investment decisions is most relevant in determining the relation between overconfidence and 7 Following the previous literature (e.g., Malmendier and Tate, 2005; Hackbarth, 2009) , we also assume that overconfident managers maximize the perceived current shareholders' value (or the value of equity).
debt maturity. The existing literature suggests that CEO has a stronger influence on investment than other directors (e.g., CFO) (Malmendier and Zheng, 2012) . Consequently, CEO overconfidence should be of particular importance for debt maturity under the mechanism outlined for hypothesis 1.
Hypothesis 2: The positive relation between managerial overconfidence and debt maturity is intensified for firms with high levels of CEO overconfidence.
As noted earlier, the agency cost of debt is exacerbated for firms with more growth options in their future investment opportunities (see Barclays and Smith, 1995) . Thus, firms with future investment opportunities rely on short-term debt to alleviate the underinvestment problem. Our earlier discussion lays emphasis on the presence of overconfident managers as a mechanism that alleviates the underinvestment problem and, consequently, increases the availability of long-term debt for firms with overconfident managers. We propose that managerial overconfidence plays a more important role in determining debt maturity for firms with higher future investment opportunities. The rationale for this is as follows. When firms have very few growth options in their future investment opportunities, the presence of overconfident managers does little to align the managers' and long-term debt-holders' investment preferences. These firms, therefore, receive little or no benefit from having overconfident managers in terms of their access to long-term debt. However, for firms with more growth options in their future investment opportunities, the presence of overconfident managers align the managers' and long-term debt-holders' investment preferences by ensuring that managers do not underinvest. These firms, therefore, are likely to benefit from having overconfident managers in terms of their access to long-term debt. Thus, given the importance of future investment opportunities, we propose the following hypothesis.
Hypothesis 3: The positive relation between managerial overconfidence and debt maturity is intensified for firms with high investment opportunities.
We also note that the link between managerial overconfidence and debt maturity may depend on the existing corporate debt levels. According to the trade-off theory of capital structure, highly leveraged firms have high financial distress costs and therefore will be reluctant to and find it difficult to raise additional long-term debt financing. Within this context, the effectiveness of managerial overconfidence to align managers and long-term debt holders' investment preferences is reduced. That is, for firms with high existing leverage, managerial overconfidence plays little or no role in enabling firms to raise long-term debt. Thus, we propose the following hypothesis.
Hypothesis 4: The positive relation between managerial overconfidence and debt maturity is reduced for firms with high levels of leverage.
The implications of other agency problems
To develop our main hypothesis (hypothesis 1), we focus on the agency conflict between shareholders and bondholders, namely underinvestment problem. It is also important to discuss whether other potential agency conflicts including risk-shifting (or asset substitution) and overinvestment problem could be the underlying channels through which managerial overconfidence increases debt maturity.7 F7 F
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Risk-shifting problem: The behavioural finance literature (e.g., Shefrin, 2007; Hackbarth, 2009) suggests that managerial overconfidence, in a real-option framework, can mitigate not only the underinvestment problem, as discussed in our hypothesis development, but also the risk-shifting problem, both of which are shareholder-bondholder conflicts. The risk-shifting problem may occur when managers attempt to shift risk from shareholders to bondholders by investing in highly risky projects (Jensen and Meckling, 1976) . The purpose of risk-shifting is often to avoid or postpone firm bankruptcy. This means that the risk-shifting incentive of managers is more prevalent, especially when a firm is close to bankruptcy or financially distressed. Put differently, risk-shifting only becomes desirable from shareholders' perspective when firm performance deteriorates (e.g. Eisdorfer, 2008; Hackbarth, 2009 ). However, overconfident managers, who overestimate firm future performance, tend to underestimate the probability of bankruptcy. This underestimated probability of bankruptcy due to managerial overconfidence, in turn, increases the option value of waiting to risk-shift in a real-option model and thus reduces the incentive to shift risk (Hackbarth, 2009) . Therefore, managerial overconfidence can mitigate agency costs associated with risk-shifting.
Furthermore, regarding the relationship between debt maturity and risk-shifting problem, prior literature (e.g., Barnea et al., 1980; Leland and Toft, 1996) suggests that longer-term debt increases 8 We thank an anonymous referee for pointing out these two agency problems as potential alternative explanations of the positive effect of managerial overconfidence on debt maturity.
the incentive for risk-shifting, while reducing debt maturity may mitigate the risk-shifting problem. This is primarily because the value of long-term debt is more sensitive to the changes in the value of firm assets than that of short-term debt. However, managerial overconfidence can mitigate riskshifting, which makes it less necessary to use short-term debt to reduce this particular agency problem.
Thus, an alternative channel through which managerial overconfidence increases debt maturity is riskshifting. If managerial overconfidence increases debt maturity by mitigating the risk-shifting problem,
we expect the positive overconfidence-debt maturity relation to be more pronounced especially for firms that are financially distressed.
Hypothesis 5: The positive relation between managerial overconfidence and debt maturity is intensified for firms with high incentives for risk-shifting.
Overinvestment problem: Next, we discuss whether the overinvestment problem, the managershareholder conflicts, can be an alternative explanation of the positive overconfidence-debt maturity relation. The overinvestment problem refers to managers' tendency to purse their own interests at the expense of shareholders and is especially severe in firms with more free cash flow (Jensen and Meckling, 1976; Jensen, 1986) . Hackbarth (2008) shows that managerial overconfidence can ameliorate the overinvestment problem. Specifically, overconfident managers underestimate the financial distress costs associated with debt financing and consequently may use more debt. The resulting higher debt level reduces the amount of free cash flow available for potential valuedestroying activities of a self-interested manager. Thus, managerial overconfidence reduces overinvestment problem and makes it less necessary to enhance the monitoring of managers by using more short-term debt. This mechanism is also called the "leverage effect" and implies a positive relation between managerial overconfidence and debt maturity.8 F8 F 9 We examine whether the leverage effect works by testing the following relation.
Hypothesis 6: There is a positive relation between managerial overconfidence and leverage.
We empirically investigate whether risk-shifting and/or overinvestment can be alternative explanations of our findings in section 4.4 where hypotheses 5 and 6 are tested.
3. THE METHODOLOGY AND DATA
The Empirical Model
Following the existing literature on debt maturity (e.g., Barclay and Smith, 1995; Stohs and Mauer, 1996) , we use the following empirical model:
where, is a measure of the debt maturity of firm in year , is a measure of overconfidence, is the vector of k control variables, represents time-invariant unobservable firm-specific effects, and is the error term. Our main interest lies in the coefficient , which measure the relation between debt maturity (DM) and managerial overconfidence (Z). Our debt maturity measure (DM) is the ratio of debt that matures in more than one year to total debt. We choose our control variables based on previous debt maturity studies.9 F9 F 10 As noted earlier, earlier empirical studies focus on firm-or marketcharacteristics that capture the effects of agency cost, liquidity risk and signalling, maturity matching and tax on debt maturity. Based on this literature, the control variables that we use (with their predicted signs in parenthesis) are as follows: M/B asset (-) controls for agency cost, asset maturity (+) controls for maturity matching, firm size (+) controls for bankruptcy costs, liquidity (+) controls for agency cost, earnings volatility (-) controls for bankruptcy costs, leverage (+) controls for liquidity risk, abnormal earnings (-) controls for firm quality, tax (+) controls for tax, price performance (+) controls for market timing. All the variables are defined in Appendix A.
The Measurement of Managerial Overconfidence
This section describes how we construct the time-varying words-based measures of managerial overconfidence using computational linguistic analysis and how we gauge different directors' (e.g., CEO and CFO) confidence levels based on their dealings in their own firms' shares.
Words-based Measures of Overconfidence: First Person Pronouns
We construct two words-based measures of overconfidence based on computational linguistic analysis of UK Chairman's Statement. The linguistic analysis of financial narratives is becoming increasingly popular in the academic research. Recent accounting and finance studies use several content analysis software (e.g., Diction, LIWC and General Inquirer) to analyse various dimensions of narratives1 0 F1 0 F
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(e.g., personal pronouns, optimistic vs. pessimistic, forward-looking).
Our first words-based overconfidence measure is related to the use of first person pronouns in the Chairman's Statement. Previous accounting research suggests that the presence (absence) of first person pronouns in US chief executives' letters (Hyland, 1998) and UK Chairman's Statement Various texts analysed in the finance and accounting literature include MD&A (Kothari et al., 2009; Li, 2010a) , CEO interviews (Kim, 2013) and earnings announcement (Rogers et al., 2009) . For a more comprehensive summary of textual analysis studies, see Appendix A2 in Li (2010b) . 12 Li (2010a) uses the percentage of first person pronouns as an alternative proxy for the SAB and finds similar results.
person singular pronouns ( ) (e.g., I, me, mine) or first person plural pronouns ( ) (e.g., we, us, our)
for firm i in year t1 2 F1 2 F 13 and Total Words it is the total number of words in the Chairman's Statement for firm i in year t.
The reason why we test the effects of I and WE separately is that previous empirical studies use the sum of I and WE and the ratio of I to WE as proxies for self-attribution bias (Li, 2010a ) and narcissism1 3 F1 3 F 14 (Chatterjee and Hambrick, 2007) respectively, both of which contribute to managerial overconfidence. Based on the above two operational definitions, the variable I is positively related to both constructs, however, variable WE is positively related to self-attribution bias but negatively related to narcissism. In brief, the relation between WE and managerial overconfidence might be ambiguous. Therefore, the results for the variable WE are expected to be more mixed given its differing relations to the components of managerial overconfidence.1 4 F1 4 F 15
Words-based Measure of Overconfidence: Tone Analysis
Our use of tone analysis is based on the literature that suggests that tone used in corporate disclosures is potentially influenced by "manager-specific tendencies toward optimism or pessimism" (Davis et al. 2015; p. 671) . We first construct individual tone measures based on the tone analysis1 5 F1 5 F 16 using the Chairman's Statement from the UK annual reports and then construct the composite tone indices.
To construct a composite index of tone, we use six individual wordlists. Our first three wordlists are the same as those in Rogers, Buskirk and Zechman (2011) and Davis et al. (2015) , namely OPTIMISM, TONE_H and TONE_LM. OPTIMISM is a measure of net optimism1 6 F1 6 F 17 counted using a 13 Self-attribution bias takes the following two forms (Staw et al., 1983) : (1) enhancing attribution, meaning that success is attributed to internal factors and (2) defensive attribution, meaning that failure is attributed to external factors. In terms of Li's self-attribution measure, the first person (second-and third-person) pronouns are used to capture the enhancing (defensive) attribution. However, we believe that the second-and third person pronouns are probably noisy/incomplete measures of defensive attribution, considering that Chairman may attribute failure to many external factors (e.g., the economy) without using any second-and third person pronouns (Li, 2010a) . Therefore, our study focuses on self-referencing (i.e. the enhancing attribution) as time-varying measure of managerial overconfidence. 14 A narcissistic personality is considered as a contributor to hubris (i.e. exaggerated self-confidence) (Hayward and Hambrick, 1997; Chatterjee and Hambrick, 2007) . More specifically, narcissism is associated with "relative optimism and confidence about positive outcomes" (Chatterjee and Hambrick, 2007) . 15 We find that neither the first person pronouns (i.e. the sum of I and WE) nor the ratio of I to WE is statistically significantly related to debt maturity. 16 Tone analysis (and more generally textual analysis) is becoming increasingly popular in recent accounting and finance studies. For example, Rogers, Buskirk and Zechman (2011) examine the relation between disclosure tone and shareholder litigation. For a review on studies of corporate disclosures, please see Li (2010a) . 17 In Diction, optimism is defined as "language endorsing some person, group, concept or event, or highlighting their positive entailments". dictionary in Diction 6. 1 7 F1 7 F 18 Eshraghi and Taffler (2012) use OPTIMISM as a measure of fund manager overconfidence. TONE_H and TONE_LM are two wordlists developed by Henry (2008) and Loughran and McDonald (2011) respectively to measure positive and negative words especially in a financial context. In particular, TONE_H and TONE_LM are calculated as the ratio of the difference between positive and negative words to the sum of positive and negative words.1 8 F1 8 F
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In addition to the above measures, we also use CERTAIN1, CERTAIN2 and EMOTION, which are positively related to optimism. CERTAIN1 and EMOTION1 9 F1 9 F 20 are measured using dictionaries in LIWC 2007. CERTAIN2 is another measure of certainty2 0 F2 0 F 21 based on a dictionary in Diction 6.
CERTAIN2 has also been used to measure overconfidence of fund managers (Eshraghi and Taffler, 2012) . Similarly, Li (2010b) includes "uncertain tone", which is highly associated with negative tone, in his tone measure. To address potential endogeneity issues associated with the above six individual tone measures, we form a composite tone index using principal component analysis. We define as the first principal components of the correlation matrix of six raw tone measures. 
where, _ represent individual tone measure j of firm i in fiscal year t. is the loading for individual tone measure j. The loading for Certain1 and Certain2 is much lower compared with other tone measures. However, our empirical results are qualitatively similar when we exclude those two measures of certainty tone from the composite index. Furthermore, to address the concern that the raw tone might be contaminated by firm-specific variables2 2 F2 2 F
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, a composite index of the orthogonalized 18 As a unique feature of Diction software, there is standardization procedure when calculating a particular item. In particular, we compare our collected Chairman's Statements to three alternative norms in Diction including (1) all cases, (2) corporate financial reports and (3) corporate public relations. Our empirical results are qualitatively similar using alternative norms. 19 The terms "positive/negative" and "optimistic/pessimistic" are often used interchangeably in the literature (e.g., Davis, Piger and Sedor, 2012) . Li (2010b) standardize the terms to "positive/negative" instead of "optimistic/pessimistic". 20 An earlier version of LIWC has a category named "optimism", however in the 2007 version words are classified more broadly into "positive emotion" and "negative emotion". 21 In Diction, certainty is defined as "language indicating resoluteness, inflexibility, and completeness and a tendency to speak ex cathedra". 22 The first component, with an eigenvalue of 2.59, explains 43.2 percent of our sample variance. The eigenvalue of second component is close to one. 23 In terms of the determinants of tone (e.g., current performance, growth opportunities, operating risks and complexity), Huang, Teoh and Zhang (2013) find that tone, as measured using Loughran and McDonald (2011) By contrast, the language used in Directors' Report is much more formal and standard, largely due to regulatory requirements, and thus is probably less likely to reflect managers' behavioural traits. Third, disclosure-related litigation is rare in the UK relative to the US. Therefore, the UK accounting narratives (e.g., Chairman's Statement) are relatively less constrained compared with the MD&A in the US 10-K report. Finally, while Chairman's Statement is signed by chairman, who is often a nonexecutive director in the UK, existing literature2 6 F2 6 F 27 seems to agree that the Statement communicates the view of the board rather than the view of the Chairman alone Jones, 2003, 2006) .
This means that firm's key financial decision makers (e.g., CEO/CFO) also have an influence on the choice of language in the Chairman's Statement. Overall, the Chairman's Statement that is widely read related to market-to-book and volatility of stock returns and negatively related to firm size, age and number of business segments. Our orthogonalized tone measure (TONE_RES) controls for all standard determinants of debt maturity. 24 The first component explains 41.3 percent of the sample variance. The eigenvalues of first and second components are 2.48 and 1.16 respectively. 25 One may ask why our linguistic analysis only focuses on Chairman's Statement, given that other narratives, e.g., CEO review, financial review, business review, operational review, might also be available in the annual report. However, these reviews are relatively less standard, meaning that (a) not every firm provides statements made by CEO and CFO separately and (b) the structure, content and length of their statements vary greatly from firm to firm. 26 Many previous studies on UK accounting narratives focus on Chairman's Statement (see e.g., Smith and Taffler, 2000; Clatworthy and Jones, 2003; Clatworthy and Jones, 2006 
Action-Based Measure of Overconfidence: Net Purchase Ratio (NPR)
Our third measure of overconfidence is based on the extent of directors' trading of their own firms'
shares. The directors' trading patterns may reflect their perceptions about the prospects of their firms existing projects and future investment opportunities (Jenter, 2005) . Overconfident managers tend to overestimate their firms' value and, hence, are more willing to purchase their own firms' stocks. This trading behaviour can be considered as managers' market timing in their personal portfolios. In the spirit of Malmendier and Tate (2005) , Jenter (2005) and Jin and Kothari (2008) , we use directors'
trading-based measure of managerial overconfidence. In particular, we construct the valued-based and volume-based net purchase ratio (NPR) using the value and volume of open market purchases and 28 To address this concern, we conduct some supplementary tests to check whether the Chairman's Statement reflects the beliefs of other members of the board of directors. We choose a random subsample of 300 annual reports from our main sample. We require that these reports have both Chairman's Statement and CEO's review available in them. We then examine whether the language dimensions constructed based on those two statements are similar. We find that pairwise correlation coefficients of the following variables: OPTIMISM (0.23), TONE_LM (0.43), NET EMOTION (0.46) and the tone index, TONE (0.49), I (0.24) and WE (0.45) are all statistically significant at 1% level. In addition, we investigate whether language used in CEO's review has a significant effect on the language used in Chairman's Statement. We regress language dimensions of Chairman's Statement on their counterparts constructed based on CEO's review. As expected, all language dimensions constructed based on CEO's reviews have positive and statistically significant impacts on those based on Chairman's Statement. Overall, based on the existing literature and on our supplementary tests, we assume that the measures based on the Chairman's Statement are good, albeit imperfect, proxies for managerial overconfidence.
sales respectively as follows: 
Estimation Methods
Regarding estimation methods, we initially estimate our empirical model using pooled OLS, fixed effects and random effects estimators. Several diagnostic tests are conducted to decide which estimator is more suitable. First, the Breusch-Pagan Lagrange Multiplier (LM) test favours random effects against the pooled OLS. Hausman test is then conducted to decide between random effects and fixed effects estimators, which suggests that fixed effects estimator is superior. These two tests indicate that the fixed effects estimator seems to be more appropriate. Our discussion therefore focuses on the fixed effects estimation results. Furthermore, as robustness checks, we use random effects Tobit (RE-Tobit) estimator because our dependent variable, debt maturity ratio, is bounded between zero and one. In addition, following previous studies on debt maturity (e.g., Datta et al., 2005) , we also use 2SLS regression where leverage and debt maturity are simultaneously determined.
The Sample
This study uses data from the following sources. The UK firms' financial data is obtained from the MD&A (i.e. 1.27) in Li (2010a) . This could be attributed to the fact that the MD&A is more heavily regulated and subject to auditor's examination (Li, 2010a) (mean=0.545) . This is because Loughran and McDonald's (2003) wordlist includes a more comprehensive list of negative words than that of Henry (2008) . For the insider trading-based measure of overconfidence, on average, the NPRs of Chairman are the highest, while CEOs' NPRs are much lower compared with those of Chairman and CFO. Chairman and CFO is even lower. These correlation coefficients suggest that Chairman's trading activities are not perfectly consistent with CEO and especially CFO. In untabulated correlation analysis, we find positive and statistically significant relations between the debt maturity ratio and several independent variables including firm size, asset maturity, leverage and price performance, which is consistent with the theoretical predictions. Both I and WE are positively related to price performance.3 1 F3 1 F
Correlation Analysis
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[Insert Table 1 here] 32 Stock price is found to be interrelated with the presence of the self-attribution. Staw et al. (1983) document that good prior stock performance may lead to more enhancing attributions, followed by subsequent stock price increases.
EMPIRICAL RESULTS
Managerial Overconfidence and Debt Maturity
This section presents empirical evidence on the impact of the level of overconfidence on the level of debt maturity. More specifically, we examine the effects of two words-based measures of overconfidence: first person pronouns and optimistic tone. The stronger results for I compared to WE likely reflects that I is positively associated with narcissism but WE is negatively associated with narcissism which contributes to overconfidence (Chatterjee and Hambrick, 2007) . Although the effect of WE is insignificant in the full sample, we find, in untabulated tests, that the positive effect of WE on debt maturity is statistically significant at 10% level (pvalue=0.058) for firm-year observations with below-median leverage but remains insignificant for other observations with above-median leverage. This finding is consistent with hypothesis 4 that high leverage weakens the positive effect of managerial overconfidence on debt maturity. We further test and discuss the moderating role of leverage in Section 4.3.2.
The Role of First Person Pronouns
Next, by taking a closer look at the distribution of I and WE, we find that some firms do not use first person (especially singular) pronouns in their Chairman's Statement. Over 20% of I in our sample are zero. More importantly, those zero values of I tend to be in consecutive years, in which case there is no within-firm variation in the number of I used. Therefore, excluding firm-years with zero I from the sample will make the fixed effects estimator perform better. As expected, the positive coefficient on I_NON-ZERO is highly significant at 1% level (p-value=0.004) after excluding firm-years with zero I. In addition, around 8% of WE in our sample are zero. We also exclude those firm-years with zero WE. However, the relation between WE_NON-ZERO and debt maturity is still insignificant. To conclude, the highly significant positive effect of I_NON-ZERO on debt maturity provides strong support for the hypothesis of positive overconfidence-debt maturity relation (hypothesis 1).
To sum up, the positive and significant effects of I (model 1), Ln (I+1) (model 3) and I_NON-ZERO (model 5) on debt maturity support the prediction of the positive effect of overconfidence hypothesis (hypothesis 1). These findings are consistent with overconfidence being beneficial from long-term debt-holders' perspective because overconfidence can ameliorate the agency cost of debt (Hackbarth, 2009) . Thus, consistent with our hypothesis 1 overconfident managers have a longer debt maturity than realist managers.
[Insert Table 2 here] debt maturity (p-value=0.004 and 0.028 respectively). In addition, the coefficients on two composite tone indices, TONE and TONE_RES, are also positive and statistically highly significant at 1% level (p-value=0.002 and 0.001 respectively) without controlling for unobserved heterogeneity. Taken together, the positive tone-debt maturity relation is statistically highly significant in the OLS regressions but appears to be insignificant after controlling for firm fixed effects in the fixed effects regressions. This observation indicates the existence of managerial fixed effects that may drive firm policies as documented in Bertrand and Schoar (2003) . Furthermore, Davis et al. (2015) find that the tone of earnings conference calls is also influenced by managerial "style" (i.e. manager-specific factors such as gender and early career experiences). To conclude, the positive tone-debt maturity relation seems to be driven by firm/managerial fixed effects. The implication of this observation is that it is important to control for firm fixed effects when examining the effect of tone on firm policies.
The Role of Optimistic Tone
Change in Managerial Overconfidence and Change in Debt Maturity
Prior behavioural corporate finance literature focuses primarily on static overconfidence measures.
Recall that overconfidence can vary over time because of self-attribution bias, thus time-variations in managerial overconfidence are potentially extremely important. However, static overconfidence measures predominate in the behavioural corporate finance literature. Tate's (2005, 2008) option-based and press-based overconfidence measures are widely used, both of which are static measures. Graham et al. (2013) examine the relation between static survey-based overconfidence measure and debt maturity. Landier and Thesmar (2009) find that their survey-based optimism measure (i.e. expectation errors) tend to persist over the two time periods (i.e. year 1994 and 1998) they examine and do not provide evidence on the effect of changes of optimism on debt maturity.
Thus, the effect of time-variation in overconfidence is largely under-researched.
In this section, we examine the effect of change in overconfidence on the change in debt maturity.3 2 F3 2 F 33 This is an important and novel extension of the existing literature on behavioural corporate financing. We need time-varying measures of overconfidence, such as the words-based measures examined in this paper to conduct this analysis. We can therefore shed new light on the question: how sensitive are changes in debt maturity to changes in overconfidence?
In Table 3 , we examine the changes of words-based overconfidence measures on the change in debt maturity using first difference estimator. In particular, we run OLS regressions with first differenced data, which also controls for firm fixed effects. Consistent with our main result in Table 2 that I has a significantly positive effect on debt maturity, ∆ I also has a positive and highly significant effect (p-value=0.011) on the change of debt maturity. In addition, we find that the changes in several impacts on the change in debt maturity (p-value=0.078 and 0.100 respectively).3 3 F3 3 F 34 In brief, the above evidence shows that the increase in the level of words-based managerial overconfidence is significantly associated with increase in debt maturity. This observation supports the agency cost hypothesis of a positive relation between overconfidence and debt maturity (hypothesis 1). More broadly, we provide new and novel evidence that time-variation in managerial overconfidence can have an important impact on corporate financing; thus the impact of time-variation in managerial overconfidence in other corporate finance contexts would be a fertile line for future research.
[Insert Table 3 here]
Further Analysis of the Moderating Effects of Managers' Identity, Investment
Opportunities and Leverage
The Role of NPRs of Chairman, CEO and CFO
This section is motivated by the fact that directors have different core duties (Malmendier and Zheng, 2012) . Most existing studies focus on biased beliefs of CEOs. This is because CEO is often considered as the key corporate decision maker . On the other hand, Ben-David, Graham, and Harvey (2013) document that CFO's biased beliefs also have significant influence on various corporate policies. Malmendier and Zheng's (2012) empirical analysis suggests that CEO's have most influence upon investment decisions, while CFO has a greater effect on equity issuance. If the positive overconfidence-debt maturity relation is driven by reducing the agency cost of debt (i.e. underinvestment problem) then the overconfidence of director who has greatest influence over investment decisions, the CEO, should play a more significant role in increasing debt maturity. annual reports does not only reflect Chairman's overconfident belief but also that of senior managers, especially the CEO3 4 F3 4 F 35 ; this interpretation is consistent with prior research Jones, 2003, 2006) . The positive significant relation found for the CEO (only) is consistent with hypothesis 2 that the overconfidence of CEOs, who have a greater influence upon investment policy (Malmendier and Zheng, 2012) , has a more significant and positive effect on debt maturity.3 5 F3 5 F
36
However, one may argue that the insider trading activities may reflect directors' private information, meaning that insiders with positive private information tend to purchase more their own firm's shares and are reluctant to sell, which in turn increases the NPR. However, this alternative interpretation is not consistent with our empirical results. Based on the signalling model, managers
will signal the quality of their firms by issuing short-term debt (Flannery, 1986) . In this case, managers with positive private information, as indicated by high NPR, should use more short-term debt. This prediction, from the signalling model, is contradicted by the observed positive and significant relation between the NPRs of CEO and debt maturity. Thus, we tentatively suggest our evidence based on NPRs of CEO is not driven by private information.
[Insert Table 4 here]
The Moderating Effects of Investment Opportunities and Leverage
We perform subsample analysis to examine the sensitivity of overconfidence-debt maturity relation to several firm characteristics. The goal here is to examine if there is further support for the agency cost of debt mechanism that we hypothesise to have been driving the observed positive relation between overconfidence and debt maturity. Table 5 presents subsample analysis where the full sample is split into two subsamples based on measures of investment opportunities (market-to-book value of asset and market-to-book value of equity) and a measure of long-term debt capacity (leverage). This subsample analysis can shed light on the underlying mechanisms of the overconfidence-debt maturity relation by looking at the sensitivity of overconfidence-debt maturity relation to the above firm 35 The results for CEO are positive (consistent with all words-based measures) and significant (consistent with some wordsbased measures), while the results for CFO and Chairman do not have the same sign as those for the words-based measures. 36 In unreported results we examined the NPRs of all the executive directors. These results confirm a positive relation between executive directors' overconfidence and debt maturity supporting hypothesis 1.
characteristics. Our subsample analysis focuses on three overconfidence measures: first person singular pronouns (I) and the NPRs of CEO (CEO_VA and CEO_VOL) which have positive and significant impacts on debt maturity in our main tests in Table 2 and 4 respectively.
Market-to-book value:
Firms with more investment opportunities, as indicated by higher marketto-book value of asset or equity, have more severe agency problem of underinvestment (i.e. debt overhang). Put differently, the fewer investment opportunities, the less severe the potential conflict over the exercise of those investment options. If overconfidence influences debt maturity through the agency channel, we expect that the overconfidence-debt maturity relation will be stronger for high growth firms which are associated with more underinvestment problem. Consistent with hypothesis 3, Table 5 shows that the coefficients on both I and NPRs of CEO are more significant for firms with higher market-to-book value of asset. These results are generally robust to an alternative measure of investment opportunities that is market-to-book value of equity.
Leverage: If a firm's leverage is high, according to trade-off theory of capital structure, the firm will be reluctant to use more debt. In other words, only firms with relatively low leverage will use debt and thus have to make debt maturity decision. Consistent with hypothesis 4, the positive overconfidence-debt maturity relation is found to be stronger for firms with lower leverage (see Table   5 ). Thus, we find that the overconfidence-debt maturity relation is intensified for firms that do not face long-term debt capacity constraints.
To summarise, our major finding is that the effect of managerial overconfidence is stronger when the firm has high growth opportunities. This supports our main agency cost hypothesis (that builds on the timing effect from Hackbarth's (2009) model), which posits that managerial overconfidence can reduce underinvestment problem, in a novel scenario where the underinvestment problem is exacerbated, i.e. for firms with more growth opportunities. In addition, high leverage makes firms less likely to use debt, which in turns weakens the positive overconfident-debt maturity relation.
[Insert Table 5 here] 4.4. Can Other Agency Problems Be Alternative Explanations?
As discussed in section 2.2.3, if the positive relation between managerial overconfidence and debt maturity can be explained by the risk-shifting problem, we expect that this positive relation is stronger for firms with higher risk-shifting incentives as indicated by deteriorating firm performance (hypothesis 5). Inconsistent with this hypothesis, Table 6 shows that the positive coefficients on overconfidence measures are generally stronger for better-performing firms with higher abnormal earnings (Panel A), higher average sales growth in the past five years (Panel B), and higher price performance (Panel C).
In addition, based on section 2.2.3, the positive relation between managerial overconfidence and debt maturity may also be explained by the overinvestment problem if we find that managerial overconfidence significantly increases leverage. However, inconsistent with hypothesis 6, we do not find significantly positive associations between our managerial overconfidence measures and leverage.
In results, available upon request, only the NPR-based overconfidence measures have positive but insignificant effects on leverage, while all the word-based overconfidence measures have negative effects on leverage. This finding is not surprising because overconfident managers may use debt conservatively (Malmendier, Tate and Yan, 2011) . Overall, the above analysis suggests that neither risk-shifting nor overinvestment can explain the positive overconfidence-debt maturity relation.
[Insert Table 6 here]
Robustness Tests
We conduct a series of robustness tests in Table 7 based on alternative debt maturity measures, overconfidence measures, estimation methods, and controlling for ownership structure.
Alternative debt maturity measures: First, we attempt to construct an alternative debt maturity measure using more detailed long-term debt data, including debt that matures in greater than five years and less than 10 years (WC18284) and debt that matures in greater than ten years (WC18285). These two data items have been unfortunately discontinued by the Worldscope and are only available up to 2004. We create an alternative debt maturity measure, also used in the early UK studies (e.g., Ozkan, 2000) , namely LTD5/TD. LTD5/TD is the ratio of debt that matures in over five years to total debt. In
Panel A (models 1-4) of Table 7 , we examine the effect of managerial overconfidence on LTD5/TD Second, we use RE-Tobit estimator because the debt maturity ratio is bounded between zero and one.3 6 F3 6 F 37 We also find consistent results from the RE-Tobit regressions in models 5-6 of Panel B.3 7 F3 7 F 38 37 The RE-Tobit is estimated using Gauss-Hermite quadrature and our results are robust to quadrature sensitivity. We use the "quadchk" command to check whether the coefficients change substantially using different numbers of integration points. 38 In untabulated tests, we use two-step system-GMM to address potential endogeneity concerns. Specifically, we examine a dynamic model where we control for the lagged debt maturity. The coefficients on the lagged debt maturity are around 0.35 and statistically significant, suggesting that the adjustment speed of debt maturity is reasonably high. Consistent with our previous results, the coefficients on two overconfidence measures, I and VA_CEO are positive and statistically significant at 10% level. However, the Sargan tests reject the validity of our internal instruments. Furthermore, as pointed out by Roodman (2009) , the GMM results should be aggressively tested for sensitivity to different numbers of instruments. Unfortunately, our GMM results also seem to be sensitive to different lag structures.
Controlling for ownership structure:
A potential limitation of our empirical analysis so far is that we do not incorporate any direct measure of corporate governance, although any time-invariant governance characteristics are controlled using the fixed effects estimator. We use two measures of ownership structure as additional control variables. Second, we control for managerial ownership, defined as the percentage of shares held by executive directors, which is constructed based on the ownership data from the Hemmington Scott insider trading database. We do not include both insider ownership and managerial ownership in the same regression simply because insider ownership also captures the shares held by firm directors. Datta et al. (2005) argue that managerial ownership helps align the interests of managers and shareholders and thus is relevant to debt maturity decision. Models 5-6 of Panel C show that the positive effect of managerial overconfidence, as measured by I, on debt maturity is robust to the inclusion of managerial ownership. In addition, controlling for CEO ownership in untabulated tests, the positive coefficient on I is also statistically significant at 5% level (p-value=0.044).
[Insert Table 7 here]
CONCLUSIONS
This study examines the impact of managerial overconfidence on corporate debt maturity. We argue that managerial overconfidence can mitigate the agency cost of long-term debt, especially the Myers (1977) underinvestment problem, by aligning managers' and debt-holders' preferences over the firm's 39 A detailed examination of the effects of a comprehensive set of corporate governance variables is beyond the scope of this study. Future study may attempt to examine the implications of other corporate governance variables, including various board characteristics.
future investments. This is based on Hackbarth's (2009) model that overconfident managers invest more and earlier than rational managers and are therefore less likely to underinvest. Based on this argument, we hypothesise that overconfidence increase debt maturity. Our study is thus different from Huang et al. (2016) which suggest that the managerial overconfidence decreases debt maturity from the information asymmetry perspective. We also contribute to the literature by developing and using time-varying overconfidence measures, which is important since attribution bias (see Miller and Ross, 1975; Daniel et al., 1998 ) is a clear mechanism through which overconfidence is likely to be timevarying and it also makes it much easier to control for firm fixed effects.
There are three major findings, supporting the agency cost of debt hypothesis of a positive overconfidence-debt maturity relation (hypothesis 1). First, we confirm that there is in general a positive relation between overconfidence and debt maturity using a wide range of time-varying overconfidence measures and especially for changes in overconfidence. For example, first person singular pronouns (I) has a significant and positive impact on debt maturity. In addition, first person plural pronouns (WE) has a significantly positive effect on debt maturity for firms with below-median leverage. Our findings related to the first person pronouns are consistent with previous US evidence (Li, 2010a) . Furthermore, we find that the changes in I and several tone measures have positive and significant effects on the changes in debt maturity. Second, we examine the role of different directors'
overconfidence. If the agency cost hypothesis holds, we anticipate the overconfidence of the director who has most impact on investment decisions, i.e. CEO, to be crucial. Consistent with this conjecture (hypothesis 2), we find that only the net purchase ratios (NPRs) of CEOs, as a proxy for CEO overconfidence, have significantly positive effects on debt maturity.
Third, we examine a scenario where the underinvestment problem is exacerbated. Consistent with hypothesis 3, we generally find the positive overconfidence-debt maturity relation is intensified for firms with potentially high underinvestment problem as indicated by high investment opportunities.
This evidence further supports our agency cost hypothesis that underinvestment problem is the underlying channel through which managerial overconfidence increases debt maturity. In addition, we examine the moderating role of financial leverage, consistent with hypothesis 4, we find that the positive relation between managerial overconfidence, as measured by I, WE, and CEO NPRs 30 respectively, and debt maturity are statistically and economically more significant for firm-year observations with below-median leverage, mainly because low-leverage firms are more able to issue long-term debt. Our further analysis suggests that neither agency issues of risk-shifting (hypothesis 5)
nor overinvestment (hypothesis 6) are the main channels generating the positive relation between overconfidence and debt maturity. Instead, this study, overall, supports the view that managerial overconfidence reduces the agency cost of debt associated with the underinvestment problem. Thus, managerial overconfidence can have a positive effect. Future study may examine the effect of managerial overconfidence on the cost of debt. Moreover, our study emphasizes the importance of controlling for firm fixed effects when examining the effect of managerial overconfidence on corporate policies, in which case a time-varying overconfidence measure is particularly useful. where debt maturity and leverage are simultaneously determined and models 5-8 use RE-Tobit. Panel C controls for insider ownership in models 1-4 and managerial ownership in models 5-8. All other firm level control variables are included in all models but not reported to save space. The dependent variable is the ratio of long-term debt to total debt (i.e. LTD/TD) in both Panel B and C. All the models in Panel A and C are estimated using fixed effects (FE) or first difference (FD) estimator.
p-values are given in parentheses. ***, **, and * indicate that coefficient is significant at 1%, 5%, and 10% levels, respectively. The ratio of long-term debt that matures in more than one year to total debt
LTD5/TD
The ratio of long-term debt that matures in more than five years to total debt
LTL/TL
The ratio of long-term liabilities to total liabilities Tax The ratio of income taxes to pre-tax income
Abnormal earnings
The difference between next year's and this year's earnings per share, scaled by this year's stock price
Firm size
The natural logarithm of total assets Liquidity The ratio of current assets to current liability
M/B asset
The ratio of book value of total assets minus book value of equity plus market value of equity to book value of total assets M/B equity
The ratio of market value of equity to book value of equity
Asset maturity
The ratio of net property, plant and equipment to depreciation expense
Earnings volatility
The standard deviation of the first difference in EBITD in the past five years (at least three years), scaled by the average book value of assets Leverage
The ratio of book value of total debt to book value of total assets Price performance
The difference of natural logarithm of fiscal year-end share prices Average sales growth
The average sales growth rate in the past five years
Insider ownership
The number of closely-held shares (CHS) as a percentage of total common shares outstanding. Worldscope defines the CHS as shares held by insiders including senior corporate officers, directors and their immediate families; trusts; any other corporation; pension/benefit plans; individuals who hold 5% or more of shares outstanding.
Managerial ownership
The percentage of shares held by executive directors
